Autophagy induced by cathepsin S inhibition induces early ROS production, oxidative DNA damage, and cell death via xanthine oxidase.
Cathepsin S plays multiple roles in MHC class II antigen presentation, extracellular matrix degradation, angiogenesis, and tumorogenesis. Our previous study revealed that targeting cathepsin S could induce cellular cytotoxicity and reduce cell viability. For the current study, we further investigated the molecular mechanism responsible for targeting cathepsin S-induced cell death and its association with autophagy. Distinct from regulation of the classic autophagy pathway by reactive oxygen species (ROS), we demonstrated that autophagy is the genuine regulator of early ROS production. The molecular silencing of autophagy-dependent ATG genes (ATG5, ATG7, and LC3) and the pharmacologic inhibition of autophagy with 3-MA and wortmannin reduced ROS production significantly. In addition, xanthine oxidase (XO), which is upregulated by autophagy, is required for early ROS production, oxidative DNA damage, and consequent cell death. Autophagy inhibition suppresses the upregulation of XO, which is induced by cathepsin S inhibition, resulting in reduced ROS generation, DNA damage, and cell death. Collectively, our study reveals a noncanonical molecular pathway in which, after the inhibition of cathepsin S, autophagy induces early ROS production for oxidative DNA damage and cell death through XO.